The number of American adults receiving benefits from the Social Security Disability Insurance (SSDI) program has increased dramatically over the past several decades. A proposed solution to rising program costs is to change program rules to encourage fully or partially recovered SSDI beneficiaries to return to work. One such option is a benefit offset policy, which would reduce SSDI benefits by $1 for every $2 of earned income. While a benefit offset could generate savings from increased labor supply and program exit among current beneficiaries, it could also generate unintended costs if the more generous work rules induce significant numbers of working individuals to apply for benefits. In this paper we examine how past changes in a closely related program parameter, the Substantial Gainful Activity (SGA) threshold, have affected SSDI applications. We exploit changes over time and across states in real relative SGA levels, relative to local average wages. We find that a 7 percentage point (30%) increase in the real relative SGA (on par with the 1999 increase from $500 to $700 per month) was associated with a 4.7% increase in applications.
Introduction
The number of American adults receiving benefits from the Social Security Disability Insurance (SSDI) program has increased dramatically over the past several decades. Duggan, Singleton and Song (2007) estimate that SSDI enrollment increased nearly 50% among 45 to 64-year old individuals and more than doubled among 25 to 44-year olds between 1983 and 2005. A proposed solution to rising program costs is to change program rules to encourage fully or partially recovered SSDI beneficiaries to return to work. An example of this type of policy is a benefit offset policy. Under such a policy, SSDI benefits would be reduced by $1 for every $2 of earnings above the Substantial Gainful Activity (SGA) threshold, rather than fully suspended, as under the current rules. Introducing a benefit offset could generate savings if current SSDI beneficiaries respond by increasing their earnings above SGA (thereby reducing benefits) or by exiting the program (e.g., if the policy encourages beneficiaries to successfully "test" their work capacity beyond the Trial Work Period). Yet it could also create unintended costs if the more generous work rules induce significant numbers of working individuals to apply for benefits.
Under the Ticket to Work Incentive and Work Incentives Improvement Act of 1999, the Social Security Administration (SSA) is required to estimate the potential effects of a benefit offset on the labor supply of current beneficiaries and on program entry.
1 This paper aims to provide evidence on the behavioral response on the application margin to past program changes.
Specifically, we examine how changes in a closely related program parameter, the SGA threshold, have affected SSDI applications rates. 2 We exploit both declines in the real SGA threshold arising from inflation as it erodes the value of the nominal SGA threshold over time as well as two large increases arising from policy changes in 1990 and 1999. In addition, we make use of variation in the relative impact of changes in the SGA threshold across states with different average wage levels.
While there exist no past policy changes that are exactly equivalent to introducing a benefit offset, changes in the SGA threshold are quite close inasmuch as they change the individual budget constraint in a similar hours/earnings region, and thus offer a potentially instructive natural experiment. Like the benefit offset, an increase in the SGA level may prompt some beneficiaries to venture into the workforce if the higher threshold makes available new options for combining work with benefit receipt; but the availability of new options may also make the SSDI program more attractive to new applicants who are currently working. In this paper we exploit changes in the SGA threshold as a way to learn about possible induced entry effects from a benefit offset. In particular, we present a reduced form estimate of induced entry arising from variation in the SGA level. Our preferred estimates imply that the 1999 increase in the nominal SGA threshold from $500 to $700 led to a 4.7% increase in SSDI applications, or 0.2 new SSDI applications per 1,000 individuals . As we discuss below, this estimate is likely to be a good approximation of potential induced entry from a benefit offset if the marginal applicant has low potential wages A range of estimates of the magnitude of potential induced entry under a new benefit offset policy currently exist. McLaughlin (1994) estimates the size of the medically eligible nonbeneficiary population with earnings above the SGA using data from the 1978 Survey of Disability and Work and, assuming that 20% of this group would apply for benefits, concludes earnings above the old SGA level, yet still below the new SGA level, and that another 1% of current beneficiaries reduced earnings that were previously above both SGA levels to under the new SGA level (that is, they were less likely to exit the program).
that a $1 for $2 benefit offset would increase the SSDI rolls by roughly 400,000 beneficiaries over a 10-year period (approximately 6.4 percent). Hoynes and Moffitt (1999) 
Institutional Background
SSA defines disability as the inability to engage in any substantial gainful work activity (SGA) because of a medically-determinable physical or mental impairment that is expected to result in death, or that has lasted or is expected to last for a continuous period of not less than 12
months. SSA operationalizes this definition by setting a monthly earnings threshold ($1,000 in 2011) over which individuals are disqualified from receiving SSDI benefits. Thus, the SGA threshold is a fundamental program parameter, defining both initial eligibility and ongoing entitlement to benefits (after a 9 month (non-consecutive) Trial Work Period (TWP) and 3 month Grace Period, in which new beneficiaries can test their ability to work by posting earnings above SGA without penalty).
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Although the SGA threshold is currently indexed to a measure of average annual wages for all employees in the United States, before 2001 the SGA threshold was set nominally and only increased infrequently. Between 1980 and 2000, the SGA threshold was raised only twicefrom $300 to $500 in January 1990 and from $500 to $700 in July 1999. Figure 1 shows the evolution of real SGA levels for the non-blind since 1975, expressed in 2009 dollars. The SGA amount is expressed in real terms; thus periods during which the SGA decreases in real terms correspond to periods where the SGA amount is flat in nominal terms.
While the SGA level is set nationally, it is relatively more generous in areas with lower costs of living and lower average wages compared to areas with higher costs of living and higher average wages. In lower-wage areas, applying for SSDI might be more attractive if individuals are still able to work in a variety of occupations while still receiving benefits. Similarly, absolute changes in the national SGA amount will induce different relative changes in different areas of the country. To illustrate this, Figure 2A shows the density function of relative changes in the SGA amount in 1999, by state, as a percentage of the state average annual wage measured in 1998. Figure 2B provides an alternative view of the distribution of relative changes in the SGA amount in 1999, showing its geographical distribution across states. In 1999, the SGA amount rose from $500 to $700 per month, amounting to an average relative change of 8.6 percent of average annual wages. Importantly, there is considerable variation in the relative change across states; the coefficient of variation for the distribution is 13.2 percent.
While raising the SGA threshold is not equivalent to introducing a benefit offset (the latter eliminates the discontinuity in the beneficiary's budget constraint, or "cash cliff," at the hours level where earnings exceed the SGA and alters the implicit tax rate for earnings above the SGA), the two policies affect the budget constraint in a similar hours/earnings region. Thus past SGA changes offer a potentially instructive natural experiment for forecasting induced entry effects of the benefit offset if it were to be implemented. Figure 3 illustrates the effects of an SGA change and introduction of a benefit offset, respectively, on an individual's budget constraint (after the TWP and Grace Period have elapsed exceed the SGA threshold value of $700 after July 1999. In contrast, a $1 for $2 benefit offset for earnings above the original SGA level of $500 per month would not exhaust benefits until 500 hours ( B ). But if we assume that there are 40 workable hours in a week, then there are no more than 160 workable hours in a month ( H max ). Thus, for individuals with low potential wages, the benefit offset and SGA change affect approximately the same hours region of the budget constraint. Individuals with higher wage rates will have correspondingly lower values of H * , H *' and B , and thus a larger fraction of the total hours region would be affected by a benefit offset relative to an SGA change.
5 See Maestas, Mullen and Zamarro (2010) for a more detailed discussion. 6 Note that under a benefit offset these new entrants would still have to be willing to reduce their work hours below H * temporarily during the five-month waiting period or while waiting for a decision on their application.
Thus, the potential wage determines the part of the budget constraint (hours region) that is relevant to prospective applicants. If wages are low, then individuals' access to the benefit phaseout region of the benefit offset is limited by the numbers of hours available to work; in this case, SGA-induced entry provides a relatively close approximation to likely induced entry from a benefit offset. If, on the other hand, wages are high, then SGA-induced entry is likely to be smaller than induced entry from a benefit offset. Since most SSDI beneficiaries have relatively low potential wages, it is reasonable to expect that SGA-induced entry should be close to potential induced entry from a benefit offset. 7, 8 We also decompose the SGA-induced entry effect into new applications from different parts of the earnings distribution (i.e., below the old SGA level, between the old and new SGA levels, and above the new SGA level) in an attempt to shed light on how H * and H *' relate to H max , and thus how SGA-induced entry might relate to potential induced entry from a benefit offset.
Data
We make use of administrative applications data from SSA's 831 Disability Files, which contain disability determination records for all SSDI applications from primary claimants only (excluding dependents and survivors) that pass an initial earnings screen performed at the local field office. 9 The key variables included in the 831 files are filing date and state of residence, 7 For example, Maestas, Mullen and Strand (2011) estimate that the average SSDI applicant in 2005-2006 earned only $22,000 annually in 2008 dollars in the three to five years prior to filing. Assuming 40 hours per week, this corresponds to an hourly wage rate of $8.19, deflated to 1999 dollars. 8 An additional difference between the effect of an SGA increase and a benefit offset, not represented in Figure 3 , is that for people with potential earnings between the old and the new SGA threshold, an increase in the SGA would delay their completion of the TWP. In contrast, the benefit offset policy would have no effect on the duration of the TWP. 9 A limitation of our data set is that it does not include application attempts made by individuals who are ineligible to receive benefits because they currently earn more than the SGA threshold. This might tell us something about the size of the potential applicant pool at the margin of the SGA threshold. However, since applicants can easily reduce which we use to construct application counts by month and state. We include applications filed by previous applicants. We examine applications filed between January 1, 1988, and December 31, 2000. 10 To construct application rates, we obtained state and national population counts from the U.S. Census Bureau.
In addition to the applications data, we compiled time series for several variables which could influence SSDI applications, including seasonally adjusted state and national unemployment rates from the Bureau of Labor Statistics (BLS), as well as published statistics on SSDI program parameters including allowance rates (initial and overall), average benefit levels, and recovery/termination rates from the 2000 and 2010 Annual Statistical Reports of the Social Security Disability Insurance Program and a recent SSA actuarial study (Zayatz, 2011) . We used the Consumer Price Index published by BLS to convert nominal SGA levels to real SGA levels and data on state-level average wages for all employees, also obtained from BLS, to construct measures of real relative SGA levels, as described below. Table 1 presents summary statistics of these data at a national level for each year 1988-2000.
Finally, in order to examine how applications relate to applicants' earnings just prior to application, we obtained counts of applications filed in December conditional on annual nominal earnings in the current year (January-December) grouped into one of four categories: (1) below $3,600, the annualized pre-1990 SGA threshold; (2) between $3,600 and $6,000, the annualized 1990 SGA threshold; (3) between $6,000 and $8,400, the annualized 1999 SGA threshold; and (4) above $8,4000. These counts were created using matched data from the 831 files and SSA's Detailed Earnings Record, which contains uncapped annual earnings from box 5 (Medicare their current earnings below the threshold by reducing their hours or quitting their job, we do not believe this presents a substantial barrier for serious applicants. 10 The reason we limit our analysis to applications filed before 2001 is because the SGA moved from nominal to real terms in 2001 when it was indexed to annual average wages in the U.S. This changed the fundamental nature of the SGA parameter for (potential) beneficiaries, who no longer had to worry about the real SGA deteriorating over time.
wages and tips) of individuals' W-2 forms. Because the earnings data contain annual (calendar year) earnings, we focus on applications filed in December only in order to isolate earnings in the year prior to filing the SSDI application.
Methods and Empirical Results
In this section we describe the methods used and report estimates of the effect of increasing SGA levels on SSDI applications. We follow three complementary approaches. First, we study how national SSDI application counts relate to real SGA levels at a monthly frequency, after controlling for macroeconomic trends and program parameters. Second, we exploit variation across states in real relative SGA levels due to differences in local average wages; for these models we regress annual SSDI application counts at the state level, both in levels and changes, on real relative SGA levels, controlling for state and year fixed effects in order to isolate variation within states over time. Finally, we examine changes in the distribution of prior earnings among SSDI applicants before and after the 1990 and 1999 SGA changes. Specifically, we test for changes in applications among individuals divided into four earnings categoriesbelow the pre-1990 SGA level, between the pre-1990 and 1990 SGA levels, between the 1990 and 1999 SGA levels, and above the 1999 SGA level-in an attempt to discern whether the estimated SGA-induced entry effects are likely to provide a reasonable approximation to potential induced entry from a benefit offset.
4.1.Analysis of Monthly Application Counts Using Real SGA Changes Over Time
As a first step in analyzing how the SGA threshold relates to SSDI applications, Figure 4 plots then decreasing until about 1998 and increasing again thereafter. In this paper, we restrict our attention to applications filed before January 2001, at which point the SGA was indexed to average wages.
The two large SGA changes took place in January 1990 and July 1999. Although the 1990 change appears to be associated with an increase in applications, this also coincided with an increase in the national unemployment rate (secondary axis of Figure 4 ). The 1999 change occurred in a time of falling unemployment and there is no discernable change in application counts around this period.
To quantify these effects, we estimate regression models of monthly SSDI application counts on the real SGA threshold in 2009 dollars, controlling for unemployment and programlevel variables such as the overall allowance rate, the average monthly SSDI benefit and the program exit rate due to "recovery" (i.e., terminations from the program resulting from earning above SGA or failing a continuing disability review). We include month and year fixed effects in all regressions to control for seasonal variation and trends in applications over time. the overall allowance rate and average monthly benefit are both associated with large and statistically significant increases in SSDI applications.
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A drawback of this approach is that it uses only variation in the real SGA threshold over time stemming from depreciation due to inflation and two large increases due to policy changes.
However, it is difficult to separate changes in applications due to changes in the (real) SGA level from other confounding factors such as changes in the job environment over time. In addition, although the monthly frequency brings a tight focus on changes just before and after the policy changes, it is also a fairly noisy measure of applications, making it difficult to obtain precise estimates of the effect of SGA levels on SSDI applications. In the next subsection, we pursue a different, but complementary, approach, by relating annual application rates to real relative SGA differences at the state level.
Analysis of Annual Application Counts Using Relative SGA Changes Across States
We estimate models of the following type to assess how changes in the SGA affect the fraction of individuals applying for SSDI benefits: 11 We also estimated models with lagged program-level variables and obtained similar results. While suggestive, these correlations may be contaminated by differential trends over time, across states, or by macroeconomic conditions affecting the number of applications such as the unemployment rate. To control for these, we estimate equation (1) above, for all SSDI applications and separately for SSI-concurrent and SSDI only cases, respectively. Table 3 presents the results. The regression estimates imply that a one percentage point increase in the real relative SGA is associated with 0.11 new SSDI applications per 1,000 individuals and that these are almost equally divided between concurrent and SSDI only applications. This implies that an increase on par with the 1999 SGA change, which increased real relative SGA levels by 7
percentage points on average, may have increased SSDI applications by as much as 19%. 12 We also estimated regressions using a narrow range of years surrounding the 1990 and 1999 SGA increases, respectively, to try to isolate periods where the real relative SGA level increased.
Specifically, we estimate regressions restricted to the years 1988-1991 and 1998-2000 (omitting 1999 as before), presented in the last two columns of Table 3 . The estimates of these regressions suggest that the 1999 SGA increase was associated with a much larger increase in SSDI applications than the 1990 increase.
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A potential problem with the regressions above is that they do not control for statespecific trends in SSDI applications that may be correlated with changes in real relative SGA levels which are driven largely by changes in average wages over time. 14 We also estimated models excluding 1999 and found similar results. 15 We arrive at 4.7% by multiplying the regression coefficient 0.027 by the average real relative SGA increase of 7 percentage points in 1999, and dividing by the average number of applications per 1,000 individuals (4).
Analysis of Prior Earnings Relative to SGA Levels, Before and After 1990 and 1999
Finally, we attempt to decompose the SGA-induced entry effect into new SSDI applications from applicants with earnings in the prior year that fell below the old SGA level, between the old and new SGA levels, and above the new SGA level. Specifically, we examine changes over time in SSDI applications filed in December conditional on (nominal) earnings in the year prior to filing falling into one of four categories: (1) below the pre-1990 annualized SGA threshold; (2) between the pre-1990 and 1990 annualized SGA thresholds; (3) between the 1990 and 1999 annualized SGA thresholds; and (4) above the 1999 annualized SGA threshold.
We use prior year earnings as a proxy for earnings in the absence of SSDI (see Figure 3) .
Economic theory predicts that applicants whose earnings in the absence of SSDI fall below the old SGA threshold would have no reason to alter their behavior under an increased SGA threshold and thus would apply in the same numbers. Thus, SGA-induced applications should be concentrated entirely among applications with prior/counterfactual earnings above the old SGA threshold. The extent to which applications are concentrated between the old and new SGA thresholds may provide a clue as to the relative size of the benefit offset effect compared with the SGA-induced entry effect by revealing how much of the benefit phase-out region is populated by individuals on the margin of application for SSDI benefits. If SGA-induced entrants are concentrated between the old and new SGA levels, then it is reasonable to expect that the SGA-induced entry effect is a relatively good approximation to potential induced entry from a benefit offset. In 1990 and 1999, the changes in real SGA were similar in both levels and changes (see Table 1 ) so we expect the two natural experiments to tell the same story in terms of where the new SSDI applications were concentrated in the earnings distribution relative to the old and new SGA levels. SGA increase, whereas the unemployment rate was falling smoothly around the time of the 1999 SGA increase (see Figure 4) . This is reflected in the fact that applications increased across the board for each earnings category in 1990, while applications fell among all but the highest earning groups in 1999.
Since the SGA policy changes were implemented nationally, there is no control group.
However, we can estimate changes in applications for the highest three earnings groups relative to the lowest earnings group, which we hypothesize should have been unaffected by the SGA policy changes. If this is true, then any changes relative to the lowest earnings group before and after the policy change, net of relative changes in non-policy years, can be attributed to the SGA policy change. To formalize this, we estimate the following regression:
where g indexes earnings group (where the lowest earnings group is omitted) and t indexes year, from 1989 to 2000.
16 Table 5 presents the results of this regression. The first column displays the estimated coefficients, while the second column displays the total estimated change in applications for each earnings group in 1990 and 1999, respectively, using the "difference-in-difference" estimate of the change in applications relative to the lowest earnings group in 1990/1999 vs. non-policy change years (i.e., by adding the 1990/1999 dummy to the interacted earnings group dummy).
We have highlighted the estimated effects for the earnings group between the old and new SGA levels for 1990 and 1999, respectively. While we estimate that most of the new applications in 1990 are drawn from the upper part of the earnings distribution, far from the old and new SGA levels, the 1999 estimates tell the opposite story-new applications are drawn from the lower part of the earnings distribution. However, none of the estimated earnings effects are significant, 16 We also estimated a model where we pooled the 1990 and 1999 changes. Specifically, we focused on changes for three years surrounding the 1990 and 1999 policy changes aggregating into three groups (below the old SGA level, between the old and new SGA levels and above the new SGA levels) where the SGA levels were taken from the appropriate year. The results were qualitatively the same.
and indeed many of the hypothesized effects are estimated to have the wrong sign. Without higher frequency data on earnings, it is difficult to conclude anything meaningful about the relative size of potential induced entry from a benefit offset from these analyses.
Conclusion
Recent alarming growth in SSDI program participation has prompted policy makers to propose changing the program's work disincentives to encourage beneficiaries to re-enter the labor market and become less dependent on SSDI benefits. However, a potential unintended consequence of such a policy change may be to encourage non-beneficiaries to newly enroll in the program. In this paper, we examine how SSDI application rates have responded to past policy changes in order to gauge potential induced entry effects if SSA were to implement a proposed $1 for $2 benefit offset. In particular, we estimate the effect of changes in a related program parameter -the earnings threshold for Substantial Gainful Activity (SGA), above which applicants and beneficiaries are disqualified from program participation.
We take several approaches to estimating SGA-induced entry effects. First, we analyze monthly application counts at a national level controlling for macroeconomic trends and program-level variables such as allowance rate, benefit generosity and exit rate due to recovery as defined by SSA. The findings are consistent with a small positive effect, but the monthly frequency is too noisy to be able to draw meaningful conclusions. The next set of analyses use an annual frequency and exploit variation in real relative SGA levels at the state level driven by state-by-state differences in annual average wages. Our preferred regression specification of the effect of real relative SGA on SSDI application rates in first differences controls for statespecific trends in SSDI application rates. We find that a 7 percentage point increase in the real relative SGA -the same magnitude of the 1999 increase in nominal SGA threshold from $500 to $700 per month -is associated with a 4.7% increase in SSDI applications. This estimate is likely to be a good approximation of potential induced entry from a benefit offset to the degree that the marginal applicant has low potential wages, and is roughly in line with previous estimates of induced entry from a benefit offset 
